Stearylamine-bearing cationic liposomes kill Leishmania parasites through surface exposed negatively charged phosphatidylserine.
Lipid-associated formulations of antileishmanial agents have proved to be more effective therapies with reduced toxicities. Previous studies from our group and others revealed that liposomes bearing phosphatidylcholine and stearylamine (SA) themselves kill Leishmania and other protozoan parasites in vitro and in vivo, without causing any adverse effect on host. In the present study, we offer detailed insights into the mechanism of action of these liposomes. Mechanism study was carried out using fluorometric, confocal and electron microscopic methods. Herein, we provide evidence for induction of membrane disruption by specific interaction with surface phosphatidylserine (PS) of Leishmania promastigotes and amastigotes, phospholipids normally not found on mammalian cell surface, with SA-containing liposomes. Cell surface PS on different forms of Leishmania facilitated liposome-induced parasite killing. The target selectivity of the liposomes was further proved through inhibition of antileishmanial activity with annexinV, and strong affinity with anionic PS rather than phosphatidic acid-containing liposomes for leishmanicidal activity. SA-bearing liposomes specifically kill Leishmania, but are non-toxic to murine peritoneal macrophages and human erythrocytes.